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(54) CORRELATED COUBLE SAMPLING CIRCUIT AND CMOS IMAGE SENSOR INCLUDING 
THE SAME 

(57) Abstract: 

The present invention relates to a correlated double sampling circuit that reduces a shift in the potential of a 
node on the reference voltage side produced by reset operation. A reset signal RST is turned to "H" and then 
is turned to "L". By doing so, a photodiode begins integration according to the intensity of light. This detected 
signal is sent to a CDS circuit. An SW1 and a connection switch for sampling in the CDS circuit are turned to 
ON to accumulate the detected signal according to integration time in C1 and C2 as electric charges. After a 
certain period of time elapsed, the SW1 and connection switch for sampling are turned to OFF to hold the 
detected signal sampled. Next, the RST is turned again to "H" and the SW1 is turned to ON. Then the RST is 
turned to "L" and the SW1 is turned to OFF. By doing so, reset noise is sampled and held in the C1 . As a result, 
only a signal component can be extracted from the detected signal. After that a connection switch for 
outputting SW3 and a connection switch for reading are turned to ON to transfer an output voltage signal 
according to the signal component included in the detected signal to an output bus line. 
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S »aS £l«! e^Oil °jeH ^Plfcr »S 3 8^21 IrE 2^£| ExtS SUAI^ISr 5# HfXil^ &CL 

£JS(RST)» "H"^ 3 m RSTS "L"^ i^^AM, HSCF0|SH(D1 )D\ CHI IDE AI^BO. 01 S# ^IDf CDS U^( 

20)0il Se@Ch CDS 2j^(20)0ilAH^ SW1 2f ^¥|X|(21)g ol® £jg A|Z!0|| 3ft C13f C20il £jo^/H ^ 

^BUl, SS AIZ! SUf ^Oil SWIIlf ^Miig ^Xl(21)S o\W ^M^zl 6isS WXIShDh 01 CH AH , XHXI- RSTg "H"^ 6h01 

SW1M n s rstM "L"^ ohOI SW1£ 2°^ & V °^M1, C 1 CHI inOl^t- £UM§j£J01 gll^LK 01 CHI H»a, Si <!Js2J <Ms 

4= sia. n ^. ft^g ^^ixi(sw3)2f e^s ^xi(22m sfoj, s# ^^oii ma ^ a& 

CHHE 
El 

9/dlAi 

5ES!2| yct& ga 

£ is e ttasi bi AiAioiej cds sj^°i u^e. 

5E 2b CMOS 01 Dl XI #]AH2| D\¥ 

£3gg ttSSI U 6IAI0HB! CMOS 0| Dl XI ®M?1 CDS U^¥°J ElOlgJE. 
E4bg »a0|| OS ^M^g §^ £?IM2| 
£ 5b B¥l CDS Si^£| Sl^5E. 

£ 6g cds sis 21 aoias. 

SE 7g eilOIO^SI ?H^^ S v £ S^2J ^SlM UEILHb 
<£32J ^Q«^0|| 

10 : 

11 : &w m± 

D1 : SMD^OISE 
M1 : ^&X\±& 
M2 : 9§§ ^^iXI^Ei 
M3 : <y ^ XI ^ EH 
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WIPS PIView 3.3.3.1 

21 : ^igg ±5\X\ 

22 : 2^ ^?UI 
C1 : SI1 5HHHAIE] 

C2 : Xil2 ^HHAIH 

VREF : as 

AMP1 , AMP2 : 

SW1 : ^?ixl 

SW3 : ^?]X| 

^S0| goffer D\£ <M 3 ^Ot°J ^£H^|^ 
S Oie ^iH U^2f CMOS 0|D|X| ^jAiOil 3B 2!°^, sg| Hx|| #^ £XPf OHM^go^ 0HxI9 5f4:¥^¥EH£] <M 

if xnaiofe #a oie ^M^i u^sf oi oig m^m ^paiB cmos oidixi ah chi 201a. 

e*XH. PXIl 3\WBm UXI1 ti|C|2 gOII 0|g£|^ ZQfll #^ ^XfOII^ CCD(Charge Coupled Device) &MW SB OIDIXI £!A<2f, C 

MOS(Complementary Metal Oxide Semiconductor) (jj A1 »^0|| 2|B OIDIXI &M?l 2ACK 01 e. CMOS OIDIXI &!/H^ CCD01I tilSHAi 4rtil 

2^01 bsj 2^°^ m^sm^ 3a. Efoi^j sisu &= sis e°i m^m m&w ^ aiafe 3S §21 §§oi 

2ioi. 5je yai xHgsin silk 

CMOS OIDIXI £IAH^ SMQOISHS SBolte B« If^Jf om^S^S ti\\m& m±m ^AfSffe ^Af SIS2K Sf£¥ 

^¥Ei£| ^Jli xH£| offer #5* 0\m ^[Correlate Double Sampling Circuit(0|of. CDS SISSIH B)]3 

CDS SJ^OH Q\mM. £01 SS8K)I ^§°[Cf. £ 5^ Bfl Sf^Sf CDS 3l^£0|Cf. 

sf±(11)fe )DW°\ SSCfOI2H(D1), £|£!g M^XI^£H(M1), MgHX|^Ei(M2) ^ J=2iX|^EH(M3)3 0I^CH£!Q. 0| EH ^ 

e^i m±(u)D\ ohm^s^s ^4, dH^sjcH m±¥D\ iasci. if^¥£r bbb ^Afsf^ 4^ ^Af ai^m &hxi^eh2[ bbb 

^Afofirr ^Af AIHM BlIXI^EiOil °joHAH £xf ^AfSCf. 

cds sj^(60)^ »±¥£i assi mnio ^ gx\s\o\ ao. xf^ioi s^si^ if ^ oil aiofoi, 4^ ^ai- siixi^aoii sjshai ^ 

soil as tim.m aaea. cds u^(60)^ xih 5hehaiekci), xii2 ^dhaiekc2). ^ib ^^(vref)e waAi^it ssi(vref). 

S e^Bh^ e^I>l(AMP1 ^ AMP2), m^¥(11)2f£| S^M X||CH Sf^ ^^X|(SW1)2J ^^^j 4iXK C2£| iEff C13f VREF Oil S^A|5I^ ^ 
^|X|(SW2)2| tH ^ CHI #^ofe ^^x|(SW3)°i ^X^ OI^CH^jCK 

S^S!(11)a B?l sf^:(11)2J ^^X|^Ei(M2)M g^^l^Aj =^A|5PI ?!5HAi ^XlSJOi SICf. 

oidiei e?i m^£f cds sisfii e^oii ^6H ah aa»o. £ 6g cds aoiasom. 

XiMOiL ^Af AI^e gixi^EHOII 2I5H, 1tyHH°J If^S d^6^ <M^(SLCT1 )^|- S(H Bil^S ^5fg)^^ gcf, OICHAi, S^l ai >sU0| 

^ gai^ iu«H£i ai^ie ^ss^i ^shai. ia«i2i i§ £i^!o^ ai^i ^(rsti)^ ^§ ^iz> "h"^ scf. 01 w, sscioi2H(Di)°i 

5H4:H^°J S^i^h S^(VR)^^ @C|. B-I^l A|^ ^Oil RST1M "L"^ S£C|0| 2H(D1 )^ ^£011 CQE Al 

2^ 6^1 @C[.3$. mO\C[ MX\i& CDS U^{60)2J SW2(^A]CH^ SW2-1. SW2-2. SW2-7. SW2-8^ SW1 8 £2.^ o\0\, SSCf 

01^^(01)^ ™m Aiaoil ttfe S# <^^M CI Oil Sof^Ai ^^ofH, = A| CHI C20II Cfl6HAi£ Sof^/d S# <^^M WBD. Aia SUf 
^011. SW13f SW2-1 SW2-2. SW2-7, SW2-8M 6f01. ^M^E.^ S# ^Sl ^XlehD. ^l^oHAi, 2S|«H2| BI^I^^Ai RST1 

s pi» "H"^ am, oi Ahoioii swie bo. oi chi ai« ^oi^^f ci chi ^arj. aizi ga ^oii. swis 
. oi e^oii sum, C2£j vc20ii ?jlo\ms>\ tE s^^. 



^f sen, ^ii ^^Eie ^mm ^ 9iQ. n ^. aihm aixi^EH^j ^Af £im.ou §^iofoi, cds m^u[os\ sw2(sw2-i. sw2-2. ••• 

. SW2-7, SW2-8)2f SW3(SW3-1. SW3-2. SW3-7. SW3-8)g BSSJIH. bH^ BfeJOll tl^-M 2^6H UZICf. 

^SOI 0l¥32Xf ^1^^ 

eaH^I CDS SJSOII/d^ S# till ^MHof^l 9IB ^?i§J ^Xf2f B^g ^^§1 ^XPf ^^Sf^l ttHSOIL ^?|X| 2HAI0II 31^2 

s sf^i 2i0 85 a««i sxf^f ^^i^i £ioi. m&ou assi x^f ^^mi ecfn of^ g^pf ao. 
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WIPS PIView 3.3.3.1 

if t . , 

S^B u\2\ aoi. CDS §J^(60)0ilAH^. g§ Aj^g « Bit 6^1 ^5H AH, 5SP0I2E(D1 )2| 3^ A 1 21 Oil 0}B S# <M^g C13f C20II So[ 

^ah ^aiir mon. £flxi(swna ±«»(sw2)b sss am. gj§ ai« as *«i shs sm ao. oi ^¥ixi(sw2)s 25s ir oh on. ± 

?|x|(SW2)S ^#SFb £X*2| 51101^2* 5ilOI^2f H2HB MO I Oil 5|£|6fe JH^i gi?2| 9»0II 2JoH/H, 5|^o^ SHI 2iS 

a ^21 tE 2^21 atoii a»5t filial ao. 

SEB, MOIOJStOII 5IPJ6HAHE tE 2?|2| a Oil BxP* »Z!P. £ 7^ eilO|Ot§2J ^H^S S5 B»2| PPLO HCf. £ 721 (1)g EIIOI 

01S2I 3HB*£0I0I. £ 721 (2)fe ^^Xl(SW2-1, SW2-2, SW2-7. SW2-8)0il 0}^ 85 BB2| £Sf2| H^EOIP. 

EE 72] (1)M S^6^, E+« lf^(11)^¥Ei2| i^ ^11 ^M^8PI ?IB ±J\&, £3* bH^S2j B^B SSPI fl» ±Xfg 

Sofb r^?iXl(SW2){=r ^0*P ^X|& CDS SIS 2| 2|0|| gXH8m. 2*2*21 ±XK61). OUtJCH SW2-1, SW2-2, SW2-7. SW2-8B gj 

^ IdHSa CH . S^2J »S <^sd(62)0ll S^SP. 2*2>2| ^XKSW2-1, SW2-2. SW2-7, SW2~8)^ SW2 ±mX\9\ 

X1ICH sl^(63)0il 2J6H XII 01 3 P. SW2 ±?|x|2J ^l CH US(63)br 51 «l OH 6Js5* £1 ^ £J £ , 2|2*2| ^ojg 4,^(61)011 □gSh 

01 ^XIS g/2H XllOi 61s ^£¥(64)5^ XHI CH AJ^g £i#o>01. £XKSW2-1. SW2-2. SW2-7, SW2-8)0II 5i S^AiaQ. 012} 

HOI, a.?I§ £XKSW2-1, SW2-2, SW2-7, SW2-8)^ Si S^S XilCH Aj^Oil 2joH g/2HSfcBI, ^Xil^izr 51 5 1 Oil XI20I 4B2JP. 0| 
HHSOIL SW221 S/2HCHI 2|6H CDS 3fe g^2| 9 SB S*0K H&2| 2*0| £^@P. 0j5|Ai, SW2-10ilAi SW2-8S $X[ 25S 

so] a cm 6>s, ae*2i ^e^in- ss as 6!^^(62)oi gfe bn<y mow 2ish, & k £ aasi bxpi- a^bi ^» ao. s 72] (2) 

B 8£6K)I. 0|#^2] S3E 2^X|[5|^ S¥|(Vref)]B II^o^ SJB. OII^CH SW2-t0il 2101 AH ^ J\9\ 0l#*i2J 8*2 2^X|0|X|O|, SW2-8 
CHI SICHAH2J S^xlfe g^OlU dH<y XiS #2| g«fO|| 2J§H Ol^^eJ ^1^ 2^l(Vref)Sa LH 2^ bH§JC*. 01 a B S h 5E SBSI ^§011 21 
6hOj, 2^^2J inE 2^l(VC2)^h CH^U bHUQ. 01 C2CHI ^^£1^ SSh&OII H»5J 4B?| f CDS 5J^(60)0II 2|sh S# £!^2J 

S92| x^F ^ZiCHI Oll^iCH. SW2-1, SW2-2, SW2-7, SW2-801I CUgBf^ §S& UEfUlfe 

S# <M^e B&IB 3^2I£E. £ 72| (2)2f 3^. SW2-10II MSShfe S^fiQE SW2-80II CHSShfe ^01 0\mOJL o[±= SS2| ^ 
^ W&a. Ol^lAi^, SW2-80II 21CH/H2] SSXI^I- 01^^21 ^1^ SflfVreOaCI- LHH3I- S^CHI CHoH flBHXIB, ^^Xl XII 

CH g^gOII II if AH ^ Vref 2?iaCF ^OfXj Wdlfe 01 i?£ O^O^XI^ CHgo^ Sf^OII S90I ^ZJCf. 

£Eel, lf^¥2| ^l^gifOII CCfaf, lf^¥^¥E-|£J 61^21 ^£2] ^^Sf^h Q^S^I &CK 01 ttH^OII, B^AICHI Olgofe ^?IS ^X}- 
(SW2)2| g X-ISS 5PI ^1 oH AH , ^1 0| M 3^1 ^^|o^| S^^2 0SO. 3BIU, ^10!^ s M ^o^^ >j^|o|| 
2| SftOI ^Xj, xj^^2J a?|2| B»5J 51X1511 @CK 

OISHB 2^*2J EE 2^2| ©xFOII 2|oH ^5|^ <m^oj g^b CDS U^2J Che EhCHI ^IHSfe ^^^lOil 2|6HAi eCHS^I OH ^ Oil, 
CDS U^S¥Ei2] #^A|0j|^ &Q\EJt ^m^9.^ lf^2J g90|| xfOPj- bH^lCK 011201, 16bH2| g = }|^ Df§ &0il 2i 

3?, 1 mV2J SxPI 16 mV^ e^SOi W&ICK 

e igg oi en & si ^^o^oj oi^ch^j ei^ e^oii 2jsh ^y^i^ a^^2i eh a?i2j bx^b s^ai^i^ oie si 
^ §j oi oie ^s^i m^m cmos oidixi ^aim xiiss^ ^^12^ bcf. 

■»a2i =?& ^ 

s era on Ait m\ ^mm mmm?\ ^ohah, 2a ma &xv\ m^±m°^ mx\& ^^¥^¥921 dsi xnaio^ ois 
mi^oii aw/H, sf^¥2i ej«oii 2ien ^51^ eoi^oii ^actt ai48 dii ^insfoi ^xia^ xhm shshaie^, a4r¥0ii aioi 

AH ^2 S# <^^M ^gil5F01 ^XIS^ HI 2 ^EHA|Ei2F, ^Ol A Jli ^§2| 2^18 5|^o^ ^ggg^l ¥loHAH ^51 ^§2] 

^^Al^lfe ±§2| ^5| XII 2 ^HHA|EH2f2j g^g XHICH oFfe ^i^§ ^^Ixl2f, #51 XII 2 ^IIUA|EH2f #51 XI1 1 ^IHH A| EH CHI 

^Miiaoi ^Xl^ 2o|^¥E| ^OiXI^ #51 St ^^2f #51 dl^i £ll!i <M^2foj xhCHI df^ <m^2| B^B XHI CH ohfe B=S ^¥1 

xis ^uisfe ^ses #a oie ^mm xiisea. 

oishb ^#2i #^ oie u^(cds si^)(2o)£f ^?ixi(swi)s e§H s^a^ m±^m ^#0^ &?i 51^(1 doii/h^ if 

± ^2| ^ ^ CHI die-f <MsUSLCT)^ go^Mi AI^BO. <M^(SLCT)5h =A|CHI. SE£r Zl ^0|| £|« ^Js(RS 

T)S "H"^ ShCM 5Sa0|SH(D1)2| 9H^E^2J ^5| S^(VR)^ Bl^l^Cf. ^§ AIZ! aa °0il RSTM "L"^ BHSMI, SMCI0ISE( 

DD5i ^oii ^eoii mm ^^m ai^bck oi ™m ai^oii s# ^^5^ <y^g m^xi^eum3)s mm cos 11^(20)011 s^ecf. cds m 

^(20)0ilAH^ Ef?l lf^(11)^¥E|2| S^A|5|^ EJ^g ^¥IXl(SW1)2f ^g^lg r^¥IXl(21)M ?2S oh 01 A| ZJ- 

Oil df^ S# 6111 SI1 ^2HA|Ei(C1)2f XII2 5iiIHA|E|(C2)0ll SStSAI ^^BCf. ^§ AIZJ S3f °0il. SW1 jU- ^Mtig ^?ixl(21)M £ 
6KM. 6BBSS S# 6111 8XIBO. OICHAi. XHxh RSTg "H"^ ohOi. SW1M gE^ 6m, ^§ AlZi 331 ^Oil RSTS "L" S ohOi, ±§ 
AlZi ^Oil SW1E BP. OI e^Oil 2J6H. XI1 1 9i M A| EH (C1 ) CHI £148 EOI^OII #&Sfe EI4t! Bil^ <y^5h ^SH£IO] ^X|@P. 01 Oil Of 

Bf, Si 6J^2J aj§ #^o|e ^ Si5il SP. Zl ^, ^§ ^Ah2| ai^ 0)1 §5|oK)4 ^fl xl (SW3)2h B^g ^?|X|(22) 

S SE^ & k E^Mi. i^ bH^Oil Si 6J^2J 6!s #^0il 2^ ^1^51- hH^ E^EJOil S^SP. 

oioK b lira 21 *JAioiie e^i s^skm aa&p. 

E18g tfB2| a ^AI0II9J CDS ffl£2| 5j^E0|Ef. 

CDS Sl£(20)^ ^ 4^^ g^B°^ ^4= bH^^l B?| 3^(11)21 i^ 6JsM gj^moi, Zl i^ Aj^g xHdlBP. 

B^l §l^(1l)b 15H2I S£P0I2E(D1)2I, 35H2] N xH^ MOS ^^XI^Ei^ ?#£JOi 2iP. M£P0|SH(D1 )2| 3H^H^ ^^XI^Ei(M1) 
2J ±±2k M£HXI^EH(M2)2J 5il0l^0ll S^SCH ai^ig ^SiXI^EH9J ^^X|^Ei(M1)2J 5||0|M^ £14!! 6J^(RST)5F i^EJb EI^AjOil 

s^soi gm. nai2]^ 5is s^(vr)oi i^si^ ^^^oii s^soi aip. seb. ?§§ mshxi^eib m^xi^eh(m2)2j E3ipjg mm u[ 

&5fX|S 5|^ S&(VR)0l g^£J^ 2 21 ah Oil S^£JOi SlU, M^jXI ^Ei(M3)2J E^ilPJOil S^SJCH Si P. SEB. Aji«g ^^X|^a°J M 

^IX|^Ei(M3)2J 5i|0l^£r Aji« Aj^(SLCT)5f g ahewahq|| g^£|Oi SWS!(l1)3f CDS U^(20)2| ^?|X|(SW1)0|| §^ 

£101 SIP. 
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WIPS PIVie w 3.3.3.1 

( 1 Fj . — — — " ■'" — 

B9i »±(i Da s*»oii m\\M gs^u. a« ^(rst)^ "h-^ ae. 5^ooiee(di)2i 2h±e^2j asp* aeuvRjss aa. oi 
cH/d a« £!S(rst):h vs & 5saoiEE(DUoii §yoi ebsjb. H£aoiEE(oi)2] a 21 ^echi mm asp* g«ao. 01 smoii 2j 

6H. VPD2] 391, ^ M^XI^Ei(M2)2j ^|0IM S&OI £119 EL £^ s(SLCT):>|- "H"^ SIS, 3 (Di2i VPD2] £91011 Ctt^ S3I ^gj 
X|±H(M3)« §oH CDS H^(20)0}| SBSD. 

CDS 51^(20)^ B9I 2*^(1 1)^¥EH2| #^ <5Js2J Sm8 XllOISfe °J^g ^9IXI(SW1). B9I 5*±(1 1 )^¥E12j <M^g 2|2| ^ 
MiloFOI ^Xlofe XI1 1 ^IIHAIEH(CI) SI XII 2 5HIIHAIEUC2), »3E a9i(Vref)M tt»AI3lte a^(VREF). £US§A|01I 3\ HH Al EH(C2)2I aS(VREF 
)§ S^A|9lte ^M^g ±91X1(21). EWAIMI ^IHA|E1(C2)2f SS(VREF)§ S^A|3|fc B^g ±91X1(22), S^3|(AMP1 2* AMP 

2), °j 4*s ^a^e^¥eh2j tn±^2j xiicHof-^ m^m ±9ixi(sw3)^ 

°j^g ±?ixl(SW1)^ a««!(n). B9I Sf±(11)2| ^X|±EH(M3)2J ±± ^ CDS D£(20) LH2| ^2HA|Ei(C1 )2| iJBOil g^£J 

Oi, B9I »±(11)3F 3«e S# <i!^M CDS SJ^(20) LHS »(»Se!CK 

XI1 1 ^HHA|E|(C1)£z ^BOI SW1M goti B9I »±(11)2| #^ g^3|(AMP1 ) Oil §^33, QE g^BOl aS(VREF)jtt £JM^g ± 

91X1(21 )■ mm X1I2 ?HIIHA|E1(C2)2] SBOII S^D. £31 £148 *0ll 091 §f±(11)S¥EH S^£l^ SSQOI 2E(D1 PI- Sifi *2j 3£0| 

toe st ±±^>m gm%±oio\ sm, xhxi- e.is!S cehchi bisioii 21 oh ^zi eoi^oii ygofb ana aiw ^iti tiiBastoi »nem. 

XHI2 9iHHA|EH(C2)^ fflBOl 8*31 (AMP1 > Oil 3^33, CFB ffl&OI g^^i(AMP2)2f ^M^lg ±91X1(21) SI B^S ±«M(22)» 
goH 2§J(VREF)2I DM ^MA|EI(C1)0II S^Cf. 2PI £|«!A|0||fe ^il!§ ±9|XI(21)M S^!(VREF)3I XI1 1 A|EH(C1 ) Oil 
SOL 09! SF4i(11)2J St ^Jll ^MilohOI ^XlelDK QfgHI XHXh £l>5l!&o^Mi, VC22J EH 291^ 4-^^ 1 CHI Ai UEfHi gi^g gjQf. 3 
^. E^g x| (22)21 ^9lx|(SW3)^f £|CH. VC22J EE 291011 CEf^ t^ 611^ S^&Cf. 

^M^g ^91x1(21)^ SJ0OI XHI2 ^ SH A| Ei(C2)2| aeOII §^32, ^EhOI XIM ^ EH A| E|(C1 )2| ^E+5f S^!(VREF)0ll S^SCf. ^ 
MHAIOll a OH HI 2 ^iHH A| Ei(C2)M HI1 31 HH Al Ei (C1 )23t S^!(VREF)0ll S^A|9|3, ^iH e^AlOil £ICH ^aiAI^JD. ^^5fX| 

Eh ^MDOII Efe Al^^ Oj^^l- 91J\ [EH ^ Oil, ^§M^g ^91x1(21)21 >ilO|M ^9|X|(22)0II d|6H MOIZES 

4- 0}|^Oi, ^EX-II Xil^ g§ ^I^Oil ^CHAi m± =?&m ^E 5iEK 01 mi SOIL ^IOI^-4i^/EaieJ MOI2J ^1^ g^2j g 

im naxi g>xi &hah ^xi g^e ^ 2acl 

e^g ^91x1(22)^ ^B0| XII 2 ^EHA|E-1(C2)2J ^Ef Oil S^SEJH, ^BO] X1I1 3\ EH A| Ei (C1 )2| ^B3f 2^1(VREF)0il S^^Cf. 

g ^9IXl(SW3)0il 0>E| ^/E°^ £101, VC22] EE 29i0il Ef^ <yii 2^§1EK E.^g ^9iXl(22)^ Sf^¥(10)2J H^S 

SfOil CLfdK Eh^ ^E2| ^2^5F^^ fi^SJH ttDSOIL ^ilOl^ 3 Til ohXI ^2S B^CL 

^9lxl(SW3)^ 4^ ^ A|- <M^0il M^I6h01 £] OL CDS SJM(20)^h B9i lf^(11)2| S# EOI^^M XII 

Jim &^£}m bH^ d^eioii 2^^ck 

2ie! CDS SJ^(20)b CMOS 0|0|X| ^JAjOil LH&^CK E 2^ CMOS 0|Q|X| ^Ai^j ^p^EOIEf. E 1^ §ief fi^Oife SSS!" 
¥0161-32, 3 ^Aiish ^y^tohCK 

CMOS OiDIXI *UAii= B9I §\d±(]))D\ DH^^^SE^ bHxl^ l}^¥(10)2f, m^¥(10)S¥E|2J xHdl CDS §1^(20), S^^¥ 

(10)2| ^ ^^2J ^AFM i6fb ^AlOil ^^1 XHOIofe ^Af A|EE 5il XI ^Ei/dl ^ XIICH 11^(31) ^ 4^^ &»2| ^A^ XJICH6F 
^ AIEE £ilX|^Ei(32)^ 0|¥OiX|^ nr AJ- §J ^M^IM 9lth EfO)°! <M^M ^^6fe EfOI°! g*£S 5|^(0|SL TG SJ^ 

TG SJ^(40)^ lf^¥(10)°J mm d^oF^ <Mbh Al^(SLCT*), E|^ £im(RST*) Sf^¥(10)2f CDS §I^(20)B S^A|5Hbr ^9IXI(SW1-** 

i!,sw2i-**)M xiioisfe xiich histm o\j\m, *^ S2j2j mm ueflhdi, S2j£j UE^yia. 

CDS £l^(20)^ &S2I g Dl-Ch ^X|£JCH 4^^ ^Af AIHM aiX|^EH/EI3! XII 01 11^(31)011 2JoHAi BI9J2J B9I Sf^(11)2| 

Si 4=S AIH^ BllX|^Ei(32)^F #^6fe 4*1! <m S CHI Eaah ^XF g^CL 

e^^l(50)^ dfojOil CDS 5J^(20)S¥E|2| Ajsi g^ mo1> a§ sj^^ 2^°! EL 

01 a e ^^21 cds sj^ a cmos oioixi &m°\ g^oii ^shah «aea. e 3^ s ^s°i ^ ^aioiioj cmos oioixi ^Ai2i cds si^¥2j 

EfOISEOIEL 

z^M AIH^ BilXI^Ei/dl^l XilCH 5j^(31)^¥EH <M^ Al^(SLCT)^^ SE^ £JCH, sf^¥(10)2j ojB|H| ^0| >d^9LL E 3 CHI AH S 101 
<me«£|CH, SLCT10I £2^ 33 2iD. SLCT1 0| d^£J^ gAIOIL E^ 3 ^Oii, RST & JID\ £|CH, RST10I "H"^ ^H^E^AM, 5§ 

EfOIEE(D1)2J 3H^E S9l^h S^l 29I(VR)^ £|«!SD. £13! A| 2> §S ^Oil, RST BXPI- 25^ 301, RST1^ "L"^ 2^£!EL RST10I "L" 
S ^SfgE^Mi. 5£QfOIEE(D1){rr ^|2J ^EOII CCf^ ^l^e Al^e+QL 

3 ^, CDS lj^(20)2J £Js*g ^9»X|(SW1)2f, ^MUg ^9i XI (21 )(SW21 )2| S^e oFOI, AlZfOil OB S# tlal 

XI1 1 ^UfiAIEi(C1)0il Sof§Ai ^^t^Ef. OI DM, XII2 B\ HH Al EH (C2)0il E Dh»3WS SW WSCf. ^§ A|^ 3^ ^Oil, SW1^ ^M^lg S 
^ ^9lx|(21 )(SW21)« 2H^ 6KM. ^M^'Sh ai^^ ^XI^EI. OI (EH, ^Mtig ^9lxl(21)2| ^|0IM AhOI ^£8^3 

2iPI HHSOIL >ilOI^-^^/EBil°i M0I2J g^oj g^a ziCfXI ^>XI &3A1 ^X| g^OI &^&Ef. 01 g£h B^g ^9iXl(22)(SW 
22-1. SW22-2. SW22-7, SW22-8)^ EH 30i^0ia. 

ClgOil, S-l^! EOI^M XI1 1 ^EHAIEH(C1)01I *»6^| 9l5HAi. XHxF RST E+Xfg 82§ SKM. SW1M S25 SCf. ^§ Al^ 3i ^OiL RST Ef 
»■ SW1E 25^ ~}Q. OI g^Oil 2J6H. XI1 1 ^nHAIEi(C1 )0||fe £|» EOIZEOII ^&ofe &o\J\ ^5j9D. OI fll2 ^flHAI 

EH(C2)2| EE 29ife 4-^l^i 1 Oil EA|§[ ti^Sf 1*01, (Vref-^# 6is)^|- 3CH. <yi ^ @Q. 

3 ^, 4^S ^A^ <MsOil g^lSKX, g^g ^9|X|(SW3)(SW3-1. SW3-2, SW3-7. SW3-8)2I. B^g ^91 X|(22)(SW22-1 , SW2 
2-2. SW22-7, SW22-8)M ^x^ES S2^ 6H U^E^Mi. <^!^M bH^ £121 Oil 2^oH U^Ef. 
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oia aoi. &m%w sir moil m ^hhaiekc2)^ ss(vref)* s^ai^i^ ^mmm ^xi(2i)M gxisna. oi^e «re ^ioim 
s&2£mi. mm m&s>\ gg>°i na s^i at ^ sack 

SE». e^g ^?ixl(22)§ ^Mi^g ^xl (21)21 ««8hte ?^25 88 3 1 QUerOII, e^g ^?lxl(22)2| B 

= ^£2| H^SIOII CHgAI^ 3311 & ^ SAP. 

SE&. S*S ^M^g ^?IH(21)te £«S ^XhCHI HI oH ?SSXie>. SEff. CHOIg ^XhM ^£:£M gj ^ £ £iC}. 

£ 4fe S ttBOII 0}^ ^giig ^x|2| ^SSOICK EE 1Hf g^sh rpg fi^O||b 6810* ^sl *018K2. 3 g All fit flWBCh 

DU21 ±«8 ±»(0|8K CHI ej SWBHQ S»(211)fe EHieiOl 2§l(VREF)0ll §^2|CH 2A2, C-JO|g 4t»(0|8K CHOIg SW2Kn &)( 

212)2J HeU&lOil S^SICH SICK SE». }IOI^±=r CHI oj sw(21 1) » CHDIS SW(212)2| X||0|6fe XjlCH <MsO|| S^SCK 

DHQIS £?IS 4i»(212)te XHI2 3\ M A| EH (C2)2| 8(2011 S^SOi SAH, SE» S^SJCH SACK £E£h EaifiSS CHI ei SW(211)2J 

^^Oil 2^£JCH SACK aiOISfe DH2J SW{211)2| HI 01 Site XH! CH £J^2| ^2 <m^CHI H^SCK 

&S2I 

0I& blha 30I g g*g2| CDS SIMOJWte. £J2|2| S o| M }|^o^ AH g at § ^Xlolte ?1IIHA|EH2K ^°J2J fiflB ^£BA|3lte 

2^2] ohte ^flS dbXhMAK m±^J\ Si ^li gggShOI ^Xlo^l ¥l& ^§S§ §^ ^?UI2K mm tla 

S EWPI 2^ ^XP> ^X|£|CH SACK 0101! 0}£K ^MiJ e^A|°| 2H0II 2|& »3S 38^21 inH ^§§ 

XII » 4^ 2A3I BO. 

oianef cos m^m s cmos oidixi <mj ah chi ah ^ cds u^oii bioH s# <^^e hhsi gs a^sj ^eoi 

(57) g^?2i 

nxn m& ±x\D[ m^^±m°^ m m±¥^Ei2\ mm timm x-\z\o\~ o\m m^m sachah, 
m±^9i ai^oii 2i m ±o\^o\\ di^i ai^ <M^g ^M^shoi ^xim^ xin ^nHAiEia, 

^^1 sf^^Oil 2A0UH §2 S# dli ^Mlimoi ^XI6^ M2 ^nHA|E1£f, 

^^l §i ^Jil ^§2J ^l^o^ ^l|jo^| ?joHAj ^§£J S^M ^ h ^A|3l^ 2^Hf ^Ol XHI 2 ^IIHA|Ei£fH] S^S XII 

CH6^ ^M^g ^^x|£F, 

X1I2 EH A| EH £F ^31 XI1 1 ^HHAIEHOII ^MUSIOI ^Xl£ 2 EH ^CHXI^ 3# ^^£f d |^ 51!^ <M^2f2J »0|| Q>E 

xiicHo^ m^m ^bi6^ oie si^. 

xmiroii sachai, ^m^m ^?ixim ^^©^ ^^is ^x^°j ^ioi^ ^>oi e^g ^?ixim ^^m^ ^?is ±X2\ y\o\^. 

^SCfE ^S^^ 01 g SIM. 
S^PS 3. 

XH1 1^011 SACH AH , ^M^!g ^^IxIM ^^6^ ^?|*j ^X^2J ^|OIM &[£xHI Xil^ g§A|01l §^£J^ z\± =2J 51S ^S^M 

5fe 01^ SIS. 

a^s 4. 

XH1 1^011 2A0U-K &m^m ^?jXlM ^£6^ ^^ia ^Xh£J S^8H2, ^M^g ^^X|2J ^lOI^Oil g^ 

Sfe >ils£f ai^M ^1 01 ^ CHI oj^m^ EH Dili ^X^M S^8^ 21 "S2^ 8^ 01^ ^M^! SIM. 

S^S 5. 

3xhi #^ dh^^^^o^ dH xi & sf^¥M¥EH£i mm timm xhb.io^ o\m m^ou sachai, 

xhii ex^f ^M^jAioii m±^°i mm rn^sm, xhi2 bx\d[ &m^m ^§21 j\m m$\m ^^ai?i^ a^oii s^sjok ^ 

^1 Sf^¥2J £|^!OII ^J6H ^^1^ ix:OI^0il ^S8^ £1^1 iM^g ^M^^Oj ^Xl 6^ XI1 1 21 HH A| Ei 2K 

^^1 XI1 1 ^nHAIEHSf S^£l^ MAI Oil, ^Xl9 ^Mtlg ^?lxl §J ^^Ixlg P6H ^Ol XI1 1 5HIQiA|Ei£J XII 2 & 

X^2I ^Ol ±§£J S^OII g^SICH, ^^l Sf^¥OII 2ACH Aj ^2 S# ^l^M £§Mi!8K)j ^X|5hfe X||2 ^ HH A| EH P ^dlSFCH. 

&m^m ^^xi^ &d\ xii 2 5H nui eh :n 6f^i s^ ^ins^ dwow xii2 ^ hh ai eh 2f &?\ m ^hhaiei ^pi ±% 

2| S^A|9|I2. 

«5| B^m ^^xl^ XHI2 5H IDI Al EH £f ^31 XI1 1 ^ EH A| EH Oil ^M^flOl ^XIS S8^¥Ei ^ OH XI ^ S# <ii^2f ^^1 Elil! 31 
m <Ms2f£J XhCHI D>e <M^£| nh^ ^| ZiQil &^l XII 2 5HHHAIEH2* XI1 1 ^HHAIEH ^ ±%S\ S^A|3I^ ^§2S 8^ 

ois sjm. 
a^p» 6. 
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HI 5 S Oil 9XO\M. &D\ ^IHi 3^ ^^jxie =?£$\ti ±J}°1 ^ilOie sg a^I r^xlg ^P^8^ £X}£J 3101 = 

^S2s oie ^y#g sis. 

s§? <^isM xHdi 6^ &s oie ^m^j m^.m =?mm cmos oioixi gi/hoii 91o\m, 

OIS ^Mti SIS^K 

sl^¥°J SI^Oll °J6H SSPIfc ^Ol^Ojl ^S8^ £13! Ajff ^fgg^ <=>X\ Shfe H1 1 ^HHAIEiSh 

l}^¥0il SiCH/H §2 SI 6151 ^Mi!8K)l ^Xl 6^ HI 2 5HGUAIEH2}, 

ao| S ^ Aj^e 2J2I°J 51^2^ ^l^SPI ^ 6H AH ojojoj S o| M g^A|5H*= ^§°J £,OI M2 HH A! EH SISJ HI 

HI 2 ^ EH A| EH 21 HI1 3H HH A| EH Oil g Mi] £101 ^X|@ H8tS¥H ^ CH XI &D\ 2# £Is>2} £|*l! £!^2f£] XI- CHI D>E 

m^m Mo\mt= m^m ±$\x\m =?b\o\t= ^s^^ §^±= cmos oigixi *uah. 
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